Dopamine-independent psychostimulant activity of a delta-agonist.
The effects of dopamine receptor agonists and antagonists on hyperlocomotion in mice induced by the nonpeptide delta-opioid receptor agonist (+)-4-[(aR)-a-((2S,5R)-4-allyl-2,5-dimethyl-1-piperazinyl)-3-methoxybenzyl]-N,N-diethylbenzamide) (SNC80) were investigated. SNC80 significantly increased locomotion (maximally at 2 mg/kg). In antagonism tests, naltrindole and naltriben completely attenuated this SNC80-induced hyperlocomotion, which suggests that SNC80-induced hyperlocomotion may be mainly mediated through delta-opioid receptors. Although haloperidol (dopamine D2-receptor antagonist) did not affect SNC80-induced hyperactivity, it inhibited morphine-induced hyperlocomotion. In combination tests, SNC80, at a dose that did not affect spontaneous activity, significantly potentiated hyperlocomotion induced by methamphetamine and the dopamine D1-receptor agonist 6-chloro-7,8-dihydroxy-1-phenyl-2,3,4,5-tetra-hydro-1H-3-benzazepin hydrobromide (SKF81297), whereas the combination of SNC80 and the D2-like receptor agonist 7-OH-N,N-di-n-propyl-2-aminotetralin did not affect locomotor activity. An earlier study demonstrated that the combination of the D1-receptor agonist SKF81297 and the D2-like receptor agonist 7-OH-N,N-di-n-propyl-2-aminotetralin synergistically induced hyperactivity in mice. Therefore, the present findings suggest that stimulation of either D2-like receptors or delta-opioid receptors can enhance the hyperlocomotion induced by stimulation of D1 receptors by methamphetamine and SKF81297, and the mechanism that underlies the hyperactivity caused by SNC80 may be different from that which underlies the effects of morphine.